In contributing the following article on the progress and distribution of cholera in Calcutta, I should remark at the commencement, that the figures are based on statistics which would hardly satisfy a statistician in a more advanced country. The method of gathering statistics in the home of cholera is of a most primitive kind.
I know of no better description of the existing methods of registration than that given by Dr. Macnamara in his History of Cholera, published in 1876:?"Natives receiving a salary of a few rupees a month are stationed at the various burning ghats and burial grounds of Calcutta, and on a corpse being brought to be either burnt or buried, the accompanying relatives are questioned as to where the body came from, and of what disease the person died. The answers given, form the records, upon which our municipal returns are based. I need hardly observe how useless data of the kind must necessarily be unless, as comparative statements, the number of false returns on one year probably not much exceeding those in another." It is on these and similar statistics, however, that the various wave-theories have, within recent years, been so pertinaciously tipheld. On the other hand, cholera is a disease so marked in its symptoms and unhappily so well known among the natives of India, that the errors of diagnosis which would certainly arise in other diseases are less likely to be so frequent in cholera.
This much may be conceded in favour of the statistics.
The following tabular statement shows the incidence of cholera year by year, from 1866 to 1886, and also presents its prevalence in quinquennial periods:? Except during the quinquennium 1871-1875, the general death-rate from all causes has not been very materially affected, if the numbers are to be trusted.
The general death-rate from 1866 to 1870 was 32*1; from 1871 to 1875 it was 26*1 ; from 1876 to 1880 it was 31*2, and from 1881 to 1885 it was 29*7. By far the lowest death-rate was in the quinquennium 1871-1875, or if the several years are taken during the years 1870, 1871, 1872, and 1873. It is plain from the above table that the general mortality and cholera mortality do not always go hand in hand.
In the table are apparent three distinct cholera periods: ls??from 1886 to 1870 there were 18,422 cholera deaths in five years, giving a death-rate of 8'5 per 1,000 population. 2nd?from 1871 to 1880 there were 12,520 cholera deaths in 10 years, giving a death-rate, for the first five years, of 2-7, for the second five years of 30 and for the ten years of 2-8. 3rd?from 1881 to 1885 there were 9,845 cholera deaths in five years, giving a death-rate of 4-5.
These changes are well shown on the dingram depicting the mortality of cholera from 1865 to 1886.
?
The contrast between the height to which the mortality reached in the earlier years, and the height of the following years is immense, and plainly indicates that some restraining influence, as^ regards prevalence ot cholera, was at work in the 10 years between [Sep., 1887. 1871 and 1880, which appears to have been absent in previous years, and which, for the last six years, has lost half its power. What was the chief factor concerned in the reduction of the Calcutta cholera mortality in 1870, will be considered later on. In the meantime the cholera statistics of neighbouring localities which are most likely to come under the same seasonal influences may be examined with advantage. Such are the statistics of the Suburbs of Calcutta and of Howrah, a Municipal Town of 90,000 inhabitants, situated on the right bank of the Hooghly, opposite Calcutta.
Unfortunately, the statistics of these two localities which surround Calcutta do not extend further back than 1872.
Registration began in the Suburbs in 1872, in Howrah in 1873. As might be expected for the first year or two the deaths registered were few in number, the system being new to the people.
The following table shows the cholera mortality in the Town of Howrah, the Suburbs, and Calcutta for the years in which they cau be compared:
Years. It will be seen that in the first period for every 100 deaths occurring iti Calcutta, 163, 138, 125, and even 176 occurred in the Suburbs, and about a third that number in Howrah. In the second period, however, for every 100 deaths in Calcutta not more than 110 and even as few as 104 took place in the Suburbs, and still fewer in Howrah.
That is, the Suburbs and Howrah have been improving in their cholera death-rate, or Calcutta has been getting worse. One or the other event must have happened to bring them iuto such close approximation.
No improvement or change in the cholera rate of Howrah or the Suburbs.?There is, however, no such improvement iu either the Suburbs or Howrah ; in them the death-rate, as shown in the previous table, is very much the same in both periods. Whatever climatic influences favoring cholera prevalence were at work in the two different periods, certainly they did not pro luce in Howrah or the Suburbs a greater effect in intensity in one period more than in the other; on the contrary, they seem to have had about the same effect on both period. A remarkable feature to be noted is, that while the starting point of the rise in the second period as regards the mortality of Howrah and Suburbs in 1881 is lower than at least four different years of the first period, the starting point in Calcutta iu 1881 is higher than all but one of the years iu the first period and continues throughout very high, over-topping by a very long way the mortality of previous?years. This over-topping only occurs in one year in the Suburbs and not at all iu Howrah. Another remarkable fact should be noted here, and to which I shall afterwards refer, viz., that the year 1880 was in the three localities essentially a non-choleraic year; 1871 wag also a noncholeraic year for Calcutta, and probably if the figures were to be had, for that year the same would be found to be the case also for Howrah and the Suburbs.
If auything can be inferred from these figures, it is, that, assuming, as has always been done, that seasonal conditions favourable to cholera have prevailed during the second period, they have acted and continue to act with proportionately greater intensity in the town than in the Suburbs or on Howrah, a conduct quite the reverse of the previous 11 years. The explanation which certainly forces itself on one, is that the favouring climatic agencies, whatever they may be, found in Calcutta during the last six years some weak point or points which rendered the town more vulnerable to cholera prevalence than it had been since 1870, and which caused it when compared with previous years, to approximate relatively to the cholera deathrate of Howrah and the Suburbs.
If cholera prevalence is to be explained solely by seasonal influences or waves, the behaviour of these waves as shown in their relation to Calcutta, Howrah and the Suburbs is somewhat remarkable.
Calcutta is practically surrounded by Howrah and the Suburbs, yet the same seasonal influences during the last five years have had a most intense effect on Calcutta compared with previous years, while on the town of Howrah and the Suburbs, the effect has differed little from usual.
A stranger and more remarkable instance of this presents itself on examining the distribution of cholera in Calcutta during the past ten years from 1876-1885.
For this purpose, a search was made in the mortality books as far back as 1876, and every case of cholera extracted, with the street, number of the house, race, and date. These were arranged in tabular forms, which I have considered it unnecessary to reproduce here, but which, of themselves, have afforded valuable information, showing how cholera has returned year after year to particular groups of houses, and how even some streets and localities, both in the north and south of the town, have throughout enjoyed immunity from cholera. Methods of determining local incidence.?The materials being at hand, two methods may be adopted in determining the local incidence of a special disease: (1) the proportion of deaths from the disease in question to 1,000 of the living population; and (2) the proportion of deaths from the special disease to 1,000 deaths from all causes which have happened iu that locality. Method adopted.?To obtain the true relative proportion of deaths fiom each disease in each locality, probably the latter method ia the more strictly accurate. For example, if we [Sep., 1887. desired, in different localities, to ascertain what proportion of deaths were attributable to cholera, what proportion to fevers, what proportion to bowel-complaints, and what to other diseases, and then to make these comparable with one another, that is, the cholera with fevers, and fevers with bowel-complaints, it is a moot point whether this method does not give more comparable facts than the other, when the statistics of the several diseases can be depended upon as being correct, and when each has been adjusted to the varying death-rates of the different places. But in dealing with one disease in order to ascertain its comparative incidence on certain localities, and on those localities during two different periods, the fewer variables introduced the less likelihood there is of error. For this reason I have taken the proportion of deaths to the population as a standard of comparison.
The cholera cases grouped according to census divisions of 1881.?Every cholera case aud the number of the house in which it happened having been separately extracted from the death registers, it was easy to group the units into as large or small districts as convenient.
The groups were arranged to correspond to the divisions or blocks into which the town was divided when the Census of 1881 was taken. By this arrangement the number of cholera deaths could be compared to the population of each block, and the death-rate per annum for each calculated. The population of each block is small, and to compare the results of single years with one another would have been open to objection. To avoid this, the teu years were divided into two periods of five years each. 
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This decline is accounted for by the great reduction in fevers, a reduction attributable to the drainage of the town. The difference between the cholera rate of the two periods becomes, therefore, still more marked when the cholera rate of each period is compared with the general death-rate as is seeu in the sub- 
9,307 Most of the wards into which the town is divided for police purposes share in the increase of cholera. This is seen iu the followin": This view, however, is in a very large degree dispelled on a closer examination of the cholera incidence on the town, and for this purpose the death-rates in the several blocks or districts of the town will be now considered.
Relative cholera intensity of different parts of Calcutta shown on the tivo maps.?The smaller blocks into which the wards have been divided, and their relation to one another, are indicated iu the two accompanying maps, are which all blocks that have a cholera death-rate below 2 per 1,000 of the population per annum are colored yellow ; between 2 and under 5 per 1,000 green ; between 5 and under 8 per 1,000 blue; while all those localities which have had the enormous rate of 8 and upwards per 1,000 per annum are indicated by a black color.
Certain localities have suffered from cholera more than others.? A. glance at the two maps show the greater prevalence of cholera in the second period than in the first, and also brings out in relief certain localities on which the incidence of the disease has been very intense. Whatever the climatic conditions may have been during the last five years which might have been more favourable for cholera prevalence than the previous five years, it is evident that the disease has chosen out in a remarkable manner certain well defined localities to exercise its principal force; especially is this the case with the riparian wards.
The distribution and intensity of cholera in the first period shown on the first map.?First of all, entering into some details as regards the map which shows the cholera death-rate in Calcutta for the first period from 1876 ?1880, 3 divisions, viz., northern, central, and southern will be observed.
The southern portion of the town?especially the more westerly part in immediate proximity with the Maidan, and the few streets leading therefrom?has a very low death-rate from cholera; but even this low mortality is discovered to be chiefly made up of deaths among the Mahomedan and Hindu servants, though occasionally Europeans are affected. The more easterly quarter of the southern portion has a higher rate.
It appears to be affected by the bustees in that neighbourhood. The central portion of Calcutta has also, on the wholp, a comparatively low cholera death-rate, shown by the great intermixture of yellow with green. It is not until the riverside on the west is approached, or Machooa Bazar Street on the north, that'the higher rate, indicated by green and other colors, begius to predominate.
The northern portion of the town has a distinct feature of its own. North, and even somewhat south of Machooa Bazar Street, that street which passes directly eastwards from the Hooghly Bridge to the Circular Road, the yellow color is displaced by almost a continuous green, and in some parts of the northern portion, the cholera death-rate attains so high a figure as to be iudi-. cated by blue and black colors. Even here,how ever, in this northern portion, some few localities are as prominent in their comparative freedom, as others are in their frightful mortality.
The distribution and intensity of cholera in the second period shown on the second map.?Secondly, as regards the map showing the cholera deathrate in Calcutta during the second five years, 1881-1886, it will be observed that the three divisions of" the first map are effaced, and with the exception of a few notable instances interspersed here and there, only a very small portion of Calcutta ? that inhabited by the wealthier Europeans ? retains its former freedom from cholera.
Instead of green and yellow being the most frequent colors, blue and black have taken their place. There are two streets running from north to south dividing the town lengthways into three portions. They may be taken roughly as forming or marking off for the northern two-thirds of the city, three degrees of intensity. The most westerly or riparian portion is the worst, the central is the next in its bad pre-eminence, while the third or easterly portion holds the last place. The riparian district taken altogether stands out in this second map with appalling vividness. Every black marking means a death-rate from cholera of over 8 per 1,000 per annum. It presents a striking contrast to the other localities on the map; it also presents nearly as great a contrast to its own cholera mortality between 1876 and 1880.
The central part of the map has a long tract of blue indicating a death-rate of between 5 and 8 per 1,000 per annum; it has also a goodly share of black. The blue tracts may very fairly be call< d plague districts, but the areas marked black are a great deal worse.
Th e easterly portion of the map has "a more uniform green, and compares favourably with the riparian district, but it has greatly deteriorated when compared with the cholera rate of the previous period as indicated on the first map.
The information as regards distribution furnishes a starting point and guide to further inquiries.? Assuming that meteorological conditions favourable to the promotion of cholera prevalence existed, and that for a series of years some peculiar combination of electrical, chemical, astronomical, telluric, cyclonic, and other unknown conditions were present which had been absent previously, it has still to be explained how such a condition pervading the whole city elected for its operations special localities; why it was less effective in its work of destruction in the southern part of the town than in the northern; why, even in the northern portion of the town, some localities remained stationary, and others improved under these peculiar conditions, while on the riparian side generally districts have been attacked with a virulence equalled only by a few localities scattered here and there over the northern and central portion of the town.
In both maps it will be observed there are a few localities which retain a black color in each quinquennium. A brief description of their sanitary condition and cholera prevalence in them will be instructive. Let us take the most northern black patch bordering on the Hooghly. It chiefly consists of an irregular collection of bamboo huts with mud plastered walls. The huts are closely packed together, every available piece of ground having been used up. It ia inhabited by a dirty class of people; the [Sep., 1887- iiarrow passages between the huts are always reeking with filth. There is only one tank in the bustee, but every hut has its well. Cholera was very prevalent in this locality in the first quinquennium, but has acquired most alarming proportions during the second quinquennium. The prevalence of the disease is shown as follows:?
Previous history of cholera in Bonomully
Sircar's bustee.?Fioni 1876 to 1880, there were 46 cholera deaths, or an average of 9 per annum.
From 1881?1885, there were 114 cholera deaths, or an average of 22 per annum.
In 1886, there were 15 deaths.
The second period of five years was thus distinguished by an increase ol 148 per cent., or nearly 2^ times the mortality of the first period.
This bustee has not a very large population, and there have been no great changes in either the class of population or numbers during the 11 years under consideration. It is apparent, however, that the inhabitants are more subject and prone to cholera within the last six years than formerly. In 1878 the bustee was to a certain extent improved, the owner having constructed a main road and several side roads through the more crowded parts. At the same time underground drains were laid down connected with gully-pits situated at the side of the narrow road, also with other gully-pits which are sometimes inside the confined compounds of the huts themselves.
In addition to these changes, a water-supply pipe was carried into the bustee in October 1884, and a standpost erected in the main road near the centre ot the bustee. Notwithstanding these improvements, cholera prevailed very severely. The deaths in the differeut years have been as follows:? ground. Scarcity of water brings in its train a great deal of sickness apart from cholera.
The districts which have suffered most from scarcity of have suffered also from a large amount of sickness, more particularly of a dysenteric character. The cholera appears to have been preceded by a period of dysenteric prevalence."
This water famine, as I shall afterwards show, lias apparently supervened gradually within the last few years. Previously, although hydrant water had not been carried into the bustee, there was water to be had in the streets adjoining-Sanitary condition of the bustee worse after the alterations Ih^ftr-kefore.?The bustee before 1879 was in a crowded and filthy state with wells in nearly every hut, but with plenty of pure water on the outskirts of the bustee, which the inhabitants resorted to.
A certain amount of cholera prevailed in the bustee, attributable to its insanitary condition and the use of polluted well water. Some narrow roads were afterwards constructed which helped in a measure to ventilate the bustee and purify the air ; then the underground drainage was extended. This after completion is neither flushed nor cleaned, but left to take care of itself ; consequently, in a short time, the drainage becomes a seething cesspool of decomposing filth, which, escaping from the pipes, finds its way into the soil and the underground water, and creates a stinking atmosphere. About the same time the pressure of hydrant water becomes less; and gradually the plentiful supply formerly obtained from the neighbouring streets is unobtainable. Even though a pipe is placed in the bustee, the inhabitants are compelled to fetch most of their water from the river, and to use more and more the water from their polluted wells.
Under these circumstances, it is not surprising-that cholera should have become worse.
Even though the bustee is less crowded than formerly, its foul drainage and impure watersupply place it in a much more insanitary condition than before.
( To be continued.)
